Head and neck cancer (HNC) is a heterogeneous combination of various sites and types of disease. This manuscript elaborates on 3 important and current issues: the emerging role of human papilloma virus (HPV) in oropharyngeal cancer (OPC), current considerations in systemic therapy for advanced disease, and evolving treatment of the neck. Exogenous carcinogens, most notably tobacco, have classically been implicated in the development of HNC. A large increase in the incidence of OPC has occurred in the past few decades, predominantly in nontobacco users, and is caused by HPV. This disease is unique in many respects and presents an opportunity for novel therapeutic approaches. Because the prognosis for HPV-related HNC is better, regardless of whether surgery or radiation is used as the primary therapy, the reduction of treatment-related morbidity has assumed increasing importance and provides unique opportunities and challenges for de-escalation of therapies. Radiotherapy (RT) and concurrent cisplatin is the most commonly used nonsurgical platform for locally advanced disease. New data suggest that viable alternatives exist to the typical 3 cycles of bolus high-dose cisplatin. The role of RT and concurrent taxanes remains less understood. Similarly, the value of integrating epidermal growth factor inhibition and concurrent chemoradiation is under continuing investigation. The use of PET scanning is changing the traditional use of adjuvant neck dissection after RT or chemoradiation. Recent data support the use of surgery in the presence of a positive posttreatment PET, and observation in the setting of a negative posttreatment scan. (JNCCN 2011;9:653-662) Oropharynx Cancer: New Challenges and New Opportunities
Head and neck cancer (HNC) comprises malignancies of the oral cavity, paranasal sinuses, salivary glands, oropharynx, nasopharynx, larynx, and hypopharynx. The predominant histology of mucosal-based HNC is squamous cell carcinoma. Worldwide, more than 600,000 cases occur annually. Classically, HNC has been a disease of carcinogen-induced genetic alterations; specifically, mutations and deletions of oncogenes and tumor suppressor genes. The primary carcinogen is tobacco, either alone or in concert with other risk factors such as alcohol, betel or areca nut, industrial chemicals, heavy metals, and other carcinogens. These causative insults are often compounded by host factors such as poor nutrition, genetic susceptibility, and immunosuppression.
A historic exception has been Epstein-Barr virus (EBV)-associated nasopharyngeal carcinoma centered in Southeast Asia. This cancer is the most common malignancy in China and has a different natural history and response to treatment. Genetic and epigenetic factors combined with EBV infection result in a malignancy that has unique histologic and biologic properties. These differences are reflected in a separate staging system from other HNCs (AJCC 7 th Edition). In fact, the WHO classifies nasopharyngeal carcinoma into 3 types: WHO I nasopharyngeal carcinoma is the classic keratinizing squamous cell carcinoma similar to oral cavity cancers and has similar risk factors; WHO II is nonkeratinizing and is associated with EBV; and WHO III is undifferentiated carcinoma.
Over the past 3 to 4 decades, HNC caused by human papilloma virus (HPV) has emerged as a third unique entity. Declining rates of tobacco use in the West have resulted in a decreased incidence of malignancy in most head and neck anatomic subsites, but there has been an increase in the absolute and relative incidence of oro-pharyngeal cancer (OPC). Numerous investigators have shown an association between HPV and these cancers. HPV-related OPC presents in a fashion that is more typical of nasopharyngeal carcinoma than tobacco-associated cancer in both the oropharynx and other head and neck sites (see the article by Sturgis and Ang in this issue). Characteristics include an improved prognosis, lower rate of second primary tumors, younger age at diagnosis, less frequent smoking history, and fewer medical comorbidities.
The different demographics of this population make it likely that these patients will live for many years after successful definitive therapy, irrespective of the treatment modality used. Similar to earlystage Hodgkin's lymphoma, long-term side effects assume increasing prominence. 1 Issues such as progressive dysphasia, cranial neuropathy, dysgeusia, xerostomia, progressive fibrosis in the pharynx or neck, dysphagia, depression, neurocognitive decline, ototoxicity, nephrotoxicity, and peripheral neuropathy must be evaluated acutely, chronically, and consistently.
The unique nature of HPV-related OPC suggests the need for a reassessment of existing treatment paradigms. The challenge is to develop new, less-intensive treatment programs that can reduce treatment-induced morbidity without compromising survival. Reduction in overall radiation dose, elimination of cisplatin-based concurrent systemic therapy, use of alternative systemic agents such as cetuximab, or an increased reliance on primary surgical therapy instead of (chemo)radiation have all been proposed. The crux of the debate is whether clinical equipoise exists with respect to various current and experimental treatment regimens.
Surgery has historically been the workhorse of HNC treatment. Over the past 20 years, the treatment of OPC has been largely supplanted by radiation-based therapy. It is well established that toxicity and control are directly related to radiation dose and the presence of accompanying systemic therapy. 2, 3 Thus, a reduction in either could lead to potentially improved functional outcomes but might also compromise anticancer effects. The advent of transoral robotic surgery (TORS) has renewed interest in the use of surgery for OPC. 4 It is important to realize, however, that the specifics of the operative technique do not change the overall dynamic of whether the therapy is equivalent.
Transoral resection offers substantial advantages over transpharyngeal resections because it avoids disruption of sensory and muscular innervation of the pharyngeal mucosa and musculature. This results in substantially improved swallowing function and a lower incidence of perioperative complications. The traditional approach has been to use headlight illumination and direct visualization with oral and pharyngeal retraction. Access to the tumor can be difficult in certain patients with small mouths or large teeth, and when in locations such as deep base of tongue and extensive tonsil primaries. The use of endoscopic laser surgery and TORS have helped address the access challenge and possibly increase the number of patients for whom surgery would be an appropriate treatment option. 4, 5 The NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) for Head and Neck Cancers (in this issue; to view the most recent version, visit the NCCN Web site at www.NCCN.org) recommend either primary radiation therapy or surgical therapy for early-stage OPC. As the T and/or N stage increases, the preferred modality is concurrent systemic therapy with radiation. 6 Ongoing and future trials must address the increasingly common OPC, both in terms of overall and disease-specific survival and of equal importance with respect to long-term functional outcome. Conversely, HPV-negative, smoking-associated OPC must also be examined with respect to improved local and regional control and overall survival. Equipoise 7,8 must first exist with respect to survival for comparing surgical and nonsurgical strategies for HPV-positive cancers. The most striking feature of HPV-positive OPC is the significantly improved prognosis. Using SEER data and differentiation status as a surrogate for HPV, Mehta et al. 9 recently observed that the percentage of poorly differentiated tumors increased significantly from the mid-1970s to mid-2000s, whereas the well-differentiated tumors decreased in incidence. The overall survival of these patients also improved to 57% compared with 15% for the well-differentiated group. This indirectly suggests that HPV-mediated tumors, which are known to be poorly differentiated, are increasing in incidence and that survival is improved relative to the well-differentiated tumors, which are more often associated with tobacco.
Additionally, numerous prospective trials using combinations of radiation with or without combina-tions of systemic therapy have shown substantially improved survival. [10] [11] [12] For example, Fakhry et al. 13 reported improved survival and disease-specific survival for OPC in HPV-positive patients in a clinical trial investigating induction chemotherapy and concurrent radiation chemotherapy. The survival benefit does not seem to hold up outside of the oropharynx, however. 14 Surgical trials have also shown improvements in survival. 8 Haughey 15 showed a nearly 60% reduced risk of death in HPV-positive OPC compared with historical controls using transoral laser microsurgery in an abstract from the 2009 American Head and Neck Society meeting. Thus, improved survival might simply reflect the biology of the disease itself rather than the choice of a particular therapeutic modality. These findings suggest that equipoise does exist with respect to surgical and nonsurgical primary therapy for HPV-positive oropharyngeal squamous cell carcinoma.
How should a trial be conducted to simultaneously address the issues of survival and long-term organ function and quality of life? One intrinsic problem encountered is the vast difference in opinion regarding surgical and nonsurgical therapies. Preconceived notions on the part of both clinicians and patients can make enrollment onto randomized trials particularly difficult. Reaching consensus among investigators regarding actual treatment regimens to assess constitutes another hurdle. The NCI's Head and Neck Steering Committee is taking an active role in addressing these challenges.
Radiotherapy and Concurrent Systemic Therapy
The most common anticancer agents used concurrently with radiation in the curative treatment of squamous cell carcinoma of the head and neck (SCCHN) include cisplatin, carboplatin, paclitaxel, docetaxel, cetuximab, and 5-fluorouracil. Less commonly used agents include hydroxyurea and bleomycin. Cisplatin and carboplatin are by far the most common chemotherapy agents used in combination with radiation therapy for the treatment of patients with locoregionally advanced SCCHN.
The use of cisplatin dates back to the early 1970s when it became apparent that cisplatin as a single agent and combined with other agents caused significant cytoreduction in SCCHN. The initial report of chemotherapy involving cisplatin plus bleomycin by Wittes et al. 16 in 1975 was soon followed by reports of combination treatments of cisplatin and radiation often in conjunction with other drugs. For example, a report by Randolph et al. 17 in 1978 described a major response rate of 71% to cisplatin and bleomycin preceding radiation, with more than half of the patients experiencing complete response for many months after the end of radiation treatment.
The concurrent administration of cisplatin and radiation was recognized as having a high level of toxicity as early as 1981, and therefore some investigators thought that concurrent administration of these agents was not feasible. 18 However, several subsequent studies showed the feasibility of concurrent cisplatin and radiation in patients with HNC when accompanied by vigorous intravenous hydration, aggressive electrolyte management, and nausea prophylaxis. 19 Subsequently, many multi-institutional trials conducted in Europe and the United States in the 1980s and 1990s confirmed that the coadministration of high-dose (75-100 mg/m 2 ) cisplatin and radiation in patients with SCCHN was both achievable and beneficial in settings beyond the highly selected populations seen at referral centers. 20, 21 This feasibility was not limited to conventional once-daily radiation, but was also seen with newer more-aggressive accelerated or hyperfractionated radiation dosing schemes. 22 The late 1980s and early 1990s saw a plethora of publications on randomized controlled trials of radiation alone versus radiation plus chemotherapy. The outcome of these trials varied, but several metaanalyses showed a consistent theme of increased response rates, increased disease control, and improved survival in the trials incorporating concurrent cisplatinbased chemoradiation. [23] [24] [25] [26] In aggregate, trials of chemotherapy plus radiation versus radiation alone showed a 4% absolute survival advantage at 5 years. However, when the analysis was restricted to concurrent cisplatin-based chemotherapy with radiation, an 8% absolute survival advantage at 5 years was observed. This benefit corresponded to a 19% reduction in the risk of death. Notably, the meta-analysis data sets represent more than 16,000 patients treated on more than 80 randomized controlled trials with median follow-up in excess of 5 years. Because most of these trials involved standard daily radiation fractionation, whether cisplatin-based chemoradiation would provide similar benefits in patients treated with more intensive accelerated or hyperfractionated radiation treatment plans is uncertain. Several randomized controlled trials have shown that a survival advantage from the addition of concurrent cisplatin to radiation persists in this setting. The relatively limited number of trials and heterogeneous mix of treatments makes the magnitude of benefit less uncertain, however. [27] [28] [29] A meta-analysis of 32 randomized controlled trials with 10,225 patients in aggregate confirmed the advantage of chemoradiation over radiation when using either hyperfractionated or accelerated radiation. 30 In this meta-analysis, 5-fluorouracil outperformed cisplatin in terms of median survival benefit.
These data confirm that concurrent cisplatin plus radiation can be considered a nonsurgical standard of care for patients with locoregionally advanced SCCHN. The best dosing regimen for cisplatin is not well established, and is somewhat controversial, however. This uncertainty probably reflects an incomplete understanding of the molecular interactions between cisplatin and DNA, the pharmacokinetics of cisplatin, and the mechanism of cisplatinmediated radiosensitization.
Numerous dosing regimens ranging from high doses of 75 27, 32, 33 but the high-dose regimen has been used most extensively in cooperative group trials. Recently, RTOG 0129 compared standard fractionation RT with 3 cycles of concurrent cisplatin and accelerated fractionation RT and 2 cycles of cisplatin in 721 patients. 34 Efficacy and toxicity of these regimens were equivalent. One-fourth of the patients on the standard fractionation arm only received 2 cycles of cisplatin. A subset analysis showed no difference in outcome between these patients and those who received all 3 cycles. Similarly, no difference has been observed in postoperative chemoradiation trials as a function of 2 versus 3 cycles of cisplatin. 35, 36 Some investigators suggest that the common theme among these different cisplatin dosing schemes is that a minimum cumulative dose of 200 mg/m 2 is necessary for efficacy in a concurrent therapy setting. 37 Whether carboplatin provides as much benefit as cisplatin in this setting is unclear. Evidence shows that carboplatin has less anticancer activity than cisplatin in SCCHN and multiple other cancers when used without radiation in the metastatic or recurrent disease setting. 38 One randomized controlled trial in SCCHN that compared cisplatin versus carboplatin administered concurrently with radiation suggested the same, but is less conclusive. 39 A difference in outcomes with one versus the other agent is difficult to discern, especially when the dosing regimens for each drug are different across studies, sample sizes are small, and anatomic subsites are variable. [40] [41] [42] The most widely cited meta-analyses on chemoradiation in SCCHN do not adequately examine the difference between cisplatin and carboplatin, but at least one analysis strongly favors cisplatin in this setting.
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The use of radiation with concurrent singleagent carboplatin is encountered most commonly in the setting of sequential chemoradiation (induction cisplatin-based chemotherapy followed by radiotherapy and concurrent chemotherapy). Toxicity considerations usually preclude delivery of additional concurrent cisplatin with this treatment strategy. 43 The roles of induction chemotherapy and sequential chemoradiation are both controversial and beyond the scope of this article.
Cetuximab, a chimeric monoclonal antibody (MoAb) to the epidermal growth factor receptor (EGFR), has the distinction of being the only anticancer agent that is FDA approved specifically for use concurrently with radiation. A single randomized controlled trial of 424 patients in the curative setting combined with radiation, and one trial in the palliative setting in which this antibody was combined with cisplatin-based chemotherapy, have shown statistically significant and clinically meaningful improvements in progression-free and overall survival, respectively, from cetuximab. [44] [45] [46] [47] For patients with locoregional SCCHN, 5-year median overall survival was 9% higher in the cetuximab plus radiation arm versus the radiation alone arm. This benefit seems to be approximately the same magnitude as the survival benefit associated with concurrent cisplatin in the meta-analysis of cisplatin-based chemoradiation trials discussed earlier, and therefore some experts have proposed the hypothesis that cetuximab might be a less-toxic equiefficacious substitute for cisplatin in this setting. 45 Subset analysis of the cetuximab plus radiation randomized controlled trial 45, 46 suggested that the benefit of cetuximab was most appreciable in patients with SCC of the oropharynx, raising the possi-bility that HPV-associated cancers in particular may benefit from a combination treatment such as this. However, because this was a subset analysis and the specific HPV status of each patient's tumor was not known, this must be viewed as hypothesis-generating data rather than definitive evidence of specific benefits for HPV-positive patients.
Whether the populations of patients with SCCHN who benefit most from cisplatin are the same or different from the patients who would benefit most from cetuximab is currently unknown. Extrapolation of the clinical benefits of cetuximab to EGFR inhibitors as a class is premature. Data presented at the 2010 annual meeting of the European Society of Medical Oncology suggested that panitumumab, a monoclonal antibody of the IgG2 class directed against EGFR, did not show the same benefit as cetuximab when combined with platinum-based chemotherapy (Jan Vermorken, MD, PhD, personal communication, 2010). The addition of erlotinib and gefitinib, small molecule inhibitors of the tyrosine kinase domain of EGFR, to radiation or chemoradiation with both sequential and concurrent treatment regimens has been shown to be feasible, but the clinical benefit is unknown. [48] [49] [50] Additional clinically relevant data concerning the role of anti-EGFR MoAbs in place of or combined with cisplatin and concurrent chemoradiation will likely be available in the next few years. Several pivotal phase III studies exploring various combinations of anti-EGFR MoAbs are approaching maturity. These include the Danish Head and Neck Cancer Group's study of radiation versus radiation plus zalutumumab in patients with stage I and II disease, and cisplatin-based chemoradiation +/-zalutumumab in patients with stage III and IV disease. A randomized controlled trial of panitumumab versus cisplatin in combination with radiation is underway within the National Cancer Institute of Canada cooperative group. 51 The US Radiation Therapy Oncology Group (RTOG) recently completed accrual to RTOG 0522, 52 a randomized controlled trial of cisplatin alone versus cisplatin plus cetuximab in combination with radiation in patients with locoregionally advanced SCCHN. Because of the changing demographics of OPC in the West, these trials will almost surely be enriched with patients who have HPV-related disease.
Taxanes are among the most active drugs known against SCCHN, and both have been studied extensively preclinically as radiation sensitizers. [53] [54] [55] [56] [57] They have also been studied in phase II trials in combination with radiation in patients with locoregional SCCHN, and combined with other agents, including cisplatin and cetuximab. 54, [58] [59] [60] [61] [62] [63] These studies have, in aggregate, shown the feasibility of this approach and reported response rates and short-term survival data similar to those reported for cisplatin-based chemoradiation. Results presented at the ASTRO 2009 annual meeting 64 from the RTOG 0234 trial, which compared cetuximab, cisplatin, and radiation with cetuximab, docetaxel, and radiation in the postsurgical setting, showed statistically indistinguishable progression-free and overall survival curves for these regimens, although the curves for the taxane-containing regimen were numerically superior to those for the cisplatin-containing regimens.
Another small randomized controlled trial of lowdose weekly paclitaxel plus radiation versus weekly cisplatin plus radiation in patients with locally advanced SCCHN showed no statistically significant difference in either complete response rate or short-term relapsefree survival between the arms. 59 Unfortunately, despite more than a decade of awareness of the feasibility of concurrent taxane plus radiation treatment, and promising phase II data of regimens incorporating concurrent taxane and radiation treatment, no pivotal trials are planned that will address the role of the taxanes versus platinum or anti-EGFR MoAbs as potentially curative chemoradiation treatment.
In summary, the preponderance of clinical trial data supports the use of cisplatin as the favored agent when using concurrent chemoradiation for patients with locoregional SCCHN. The ideal dosing of cisplatin in this setting has not been established, but high-dose intermittent and more frequently administered lower dosing regimens have shown benefit. Although carboplatin, anti-EGFR MoAbs, and taxanes all have substantial preclinical and clinical data supporting their use in combination with radiation in patients with locoregionally advanced SCCHN, the absence of direct comparisons to cisplatin-based regimens prevents a definitive rank ordering of benefit of these alternatives, but carboplatin and cetuximab data are robust enough to warrant their designations as acceptable alternative standards in patients who are not candidates for cisplatin treatment.
Management of the Neck
Management of cancer in the lymph nodes is complex. Confusion often arises largely from the failure to recognize whether the proposed intervention, be it surgery or radiation, is part of the definitive or the adjuvant component of therapy. Surgery and radiotherapy as single modalities are equivalent for control of early-stage neck disease (N0-N1) under most conditions. Consequently, the modality chosen for the initial treatment of the neck should be the same one used for the management of the primary tumor site. The value of this strategy is that it creates a circumstance in which the patient may only require single-modality therapy. Which nodal stations are resected or irradiated should be based on the primary tumor anatomic site, initial stage, and risk or presence of nodal involvement.
Single-modality is preferable to multimodality therapy, when clinically appropriate, especially for early-stage disease, because the morbidity of treatment increases in conjunction with the use of multiple therapeutic modalities. Illustrative scenarios in which surgery alone constitutes appropriate therapy for the neck include negative margins/no perineural invasion at the primary site and either a pathologic N0 neck or pathologic N1 neck with no extracapsular extension. Definitive chemoradiation would usually suffice as adequate treatment for the neck in the context of a complete response to chemoradiation at the primary site for N0 presentations and in the setting of a complete response at the primary and neck for N+ disease. The corollary is that adjuvant postoperative irradiation would be indicated in circumstances, such as in the presence of multiple positive lymph nodes without extracapsular extension, whereas adjuvant chemoradiation would be indicated in the presence of one or more lymph nodes with extracapsular extension.
Historically, combinations of surgery and radiotherapy were superior to either modality alone for controlling N2 and N3 disease, 65 mainly because unfavorable histopathology or residual disease were more likely to occur in the setting of these more advanced nodal presentations. More recently, both the RTOG and EORTC prospectively showed that adjuvant postoperative concurrent chemoradiation is more efficacious than adjuvant radiation alone when extracapsular nodal extension is present. 35, 36 Adjuvant neck dissection should be performed when residual nodal disease persists after definitive chemoradiation, but the decision-making can nonetheless be controversial. [66] [67] [68] [69] [70] [71] Issues that must be addressed in making the determination to operate include the method of assessing whether a complete response has occurred in the neck, the ideal time to make this evaluation, and the type of neck dissection to perform. 66, 67 The evaluation of the neck has evolved extensively over several decades. Classically, physical examination was the primary assessment technique. A clinical complete response is highly predictive of long-term regional disease control for N1 disease. Clinical response is considerably less valuable in confirming the presence or absence of residual disease after treatment of N2 and N3 presentations, in which factors such as treatment-induced inflammation and edema may confound the interpretation of a residual neck mass. False-positive (residual mass palpated, pathologically negative at surgery) and false-negative (no residual mass palpated, pathologically positive at surgery) rates in this setting are 25% to 30%. Many groups advocated adjuvant neck dissection postchemoradiation because of the inaccuracy of clinical assessment, and some showed survival benefits associated with the performance of neck dissection even in the presence of a clinical complete response. 67 CT and PET scanning have markedly improved the ability to evaluate neck response post-chemoradiation. The probability that residual disease will be identified in a pathologic specimen is 3% to 5% if a PET or contrast-enhanced CT is negative, and the likelihood of a neck recurrence in a nondissected neck is similarly small in the context of a negative post-chemoradiation scan. [72] [73] [74] The elapsed time from the completion of chemoradiation to the performance of the scan is an important consideration. Some surgeons advocate for the performance of adjuvant neck surgery within an 8-to 12-week window after the completion of chemoradiation, with radiographic imaging thus performed 6 to 8 weeks post-chemoradiation. The rationale for this philosophy is that beyond this time point, treatmentinduced scarring and fibrosis make the surgery more difficult and increase its morbidity. Evidence supporting this window concept, which evolved during the era in which large-volume irradiation and radical neck dissection were de rigueur, is sparse. Improve-ments in radiotherapeutic (intensity-modulated irradiation) and surgical techniques (modified and selective neck dissection), both of which reduce the volume of normal noncancerous tissue that is treated or removed, have rendered it largely obsolete.
The interval from the completion of chemoradiation to the performance of radiographic imaging is also important because a positive scan will be used to select patients who will undergo neck surgery. The false-positive rate of a PET scan that is obtained 6 to 8 weeks after treatment completion approaches 50%, but falls to only 10% to 15% if the imaging is performed 12 weeks posttreatment, thus reducing the number of surgeries on patients with no pathologic residual disease. 73, 74 This reduced false-positive rate when scans are delayed an additional 4 weeks is probably caused by the resolution of chemoradiation-induced inflammation, which can cause increased uptake on a PET. A recent Australian study of 112 node-positive patients prospectively evaluated the role of FDG-PET performed 12 weeks after completion of chemoradiation in the assessment and management of the neck. N stage was N2 in 84 (75%) patients and N3 in 14 (12%). All 62 (55%) of the patients who experienced a clinical and radiographic complete response were followed up, and none experienced a recurrence; 50 (45%) had residual abnormalities on CT scan with a median size of 15 mm. PET was negative for 41 of these patients, who were subsequently observed with no nodal failures seen. Neck dissection was performed in 8 of 9 patients with residual abnormalities on PET, with viable disease identified in 6. 75 Adjuvant neck dissection improves regional control and survival in patients who have residual disease after completing primary nonsurgical therapy. 67, 70, 76 The benefit may be especially pronounced in patients who initially present with N3 disease. 66 Pathologic confirmation of complete response at the primary site should be obtained before adjuvant neck dissection is performed. The presence of persistent primary site disease would require a more comprehensive surgical salvage procedure for both the primary and neck. The most common approach is to assess the primary through biopsy with frozen section interpretation. If the specimen is negative, then the surgeon should proceed to neck dissection.
Historically, radical neck dissection was used, which removes the level I through V lymph nodes along with the sternocleidomastoid, jugular vein, and spinal accessory nerve. This procedure was commonly indicated in the primary surgical management of node-positive presentations, particularly N2-N3 disease, in which en bloc removal of this anatomy was necessary to ensure adequate removal of all gross disease. Modified neck dissections typically spare one or more of the anatomic structures that are resected in a radical neck dissection, but still remove the same nodal groups. Selective neck dissection further spares one or more of the lymph node groups that are removed in the radical procedure. 77 Modified and selective neck dissections now constitute the predominant forms of adjuvant therapy for residual neck disease. The rationale for performing less-intensive surgery in the adjuvant setting is that chemoradiation is a very effective treatment for subclinical deposits of disease, and therefore obviates the need for surgical clearance of nodal levels that did not harbor gross disease on initial presentation. Moreover, the less-aggressive surgery reduces the risk of long-term morbidity given the intensive radiation, with or without chemotherapy, that has already been delivered. Efficacy is not compromised with the use of modified or selective procedures, as opposed to with radical neck dissection. 70, 71, 78 Conclusions HNC represents a wide spectrum of diseases with multiple origins. The 3 evolving areas discussed represent some of the most significant challenges in head and neck oncology today. The evolution of different treatment strategies reflects the need for comprehensive management of patients, with specific attention to optimizing both the chance of cure and maintenance of organ function. Although progress is dramatic, new questions are arising that necessitate comprehensive strategies in research and treatment; this is the challenge to today's radiation, surgical, and medical oncologists. 
